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Eshelby model
Assuming the isotropic elasticity and randomly-distributed precipitates, the macroscopic load transfer to precipitates can be estimated by the Eshelby model. Based on the Eshelby model [1] [2] [3] , the plastic misfit between the matrix and NiAl-type precipitates, * , can be expressed as * = − ,3 (− 
where ,3 is the plastic strain of the matrix in the loading direction ("3" axis). The subscript, "M", stands for the matrix, and the subscript, "P", for NiAl-type precipitates. The superscript, "P", indicates plastic deformation. ,3 can be associated with the overall plastic strain, 3 , by
The equivalent transformation strain, , is defined as
where and are the stiffness tensors of the matrix and precipitates, respectively, I is the identity matrix, and S is the Eshelby tensor and is given by Clyne and Withers 1 for spherical inclusions. By assuming that the matrix and precipitates have the same stiffness tensor, Eq. (S3)
is simplified as follows
The mean stress on precipitates can be expressed, using , by
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